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(57) Abstract: A filler for filierina solid panicles from liquids, especially for use in sicam condensers and hcai exchansjcr in thermal 
and nuclear power plams. said filler comprising a housing (.4), a screen basket (2» located within said housing (4). a debri.>,dischari:c 
pipe ( 1 ) for discharging accumulated and captured debris: a debris cxiractor arm (3) with a cur\'ature towards the screen extending 
ouiwards at a prcdcicimined radius with respcciivc venical plane, the said debris extractor arm (3) being roiaiably driven over the' 
entire length of the screen to create a low pressure between the debris c.Mraciorarm (3) and ihe screen (4) for complcic extraction of 
debris and conveying to said debris discharge pipe ( 1 ). 
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A DEBRIS FILTER WITH A ROTATING DEBRIS EXTRACTOR 



FIELD OF im^ENTION 



This invention relates to a debris filter with rotating debris extractor. In 
particular, this invention is concerned with a debris extractor. Further, 
this invention provides a system and a method, of removal of debris fi-om 
filter screen. 

BACKGROUND OF THE IN^^ENTION 

It is well known in the art that thermal and nuclear power plants use 
steam condensers for condensation of steam after the energy has been 
utilized to dri^'e the turbine. The steam condensers known in the art may 
be either water-cooled or air-cooled. In water-cooled process, water is 
typically obtained from sources like sea, rivers and lakes. The quantity' of 
water required is quite large and it contains debris like grass, shells, fish, 
cloth and plastic sheet. These debris tend to clog the tubes of the steam 
condensers causing reduction in heat transfer which in tum may afifect 
power generation. The problem of accumulation of debris and need for 
periodic removal of debris posses a serious challenge to the power 
generating plants. To over come this problem an automatic debris filter is 
installed at the inlet of the condenser, which filters and removes out such 
suspended particles. The automatic debris filters of the conventional t>'pe 
uses different techniques for removing debris and there is scope for 
fiirther improvement in this area. In one such conventional debris filter a 
tubulai- housing and a screen basket is provided, the said screen basket is 
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fastened to the inner peripheo' of housing. In tlie general arrangement of 
debris filter, a debris extraction aim is mounted on the inlet side of the 
basket and is rotatable with respect to the screen and on its complete 
surface area. The disadvantages faced by using this filter is that the 
sealing lips near tlie location where the suction arm closes a segment of 
the screen to create back wash, wears off and thereby back wash effect 
reduces time to time. Further the debris coming between the seal and 
suction aim obstructs tlie smooth rotation of the suction ami. Also, smce 
one segment of the screen is completely closed by the suction arm, the 
screen area available for filtration gets reduced. 

For dislodging and removing debris clogged on the screen suction arms, 
which completely closes a segment of the screen and is rotatable to cover 
the complete screen, another method was adopted in the prior art is to use 
a debris filter with a rotatable suction arm inside the basket arm along 
with a jet water spray arrangement positioned outside tlie screen. In this 
debris filter the profile of the debris extractor does not facilitate removal 
of sticky debris fi-om the screen easily. Hence, an additional water spray 
pump which delivers water at a velocit>' more than the inlet velocity of 
water fi-om the clean side of filter is required to reverse the stick>' debris 
from tlie screen. This arrangement results in additional power 
consumption for the . water spray pump and also makes it more expensive. 

The object of the invention is to provide a novel debris filter with a 
rotating debris extractor, which overcome the abovementioned 
disadvantages in tlie conventional debris extractors. 
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The invention provides a filter for filtering solid particles from liquids, 
especially' for use in steam condensers and heat exchanger in tliermal and 
nuclear power plants, said filter comprising a housing, a screen basket 
located within said housing, a debris discharge pipe for discharging 
accumulated and captured debris; a debris extractor arm with a cun'ature 
towards the screen extending outwards at a predetermined radius with 
respective vertical plane, the said debris extractor ami being rotatably 
driven over the entire length of the screen to create a low pressure 
between- the debris extractor arm and the screen for complete extraction 
of debris and conveying to said debris dischai-ge pipe. 

BRIEF DESCRIPTION OF THE INVENTION 

The debris filter for removing solid particles fi-om liquid according to the 
invention comprises a tubular housing, a screen basket fastened to tlie 
inner periphery of said housing, a debris discharge pipe to discharge the 
accumulated and captured debris and a debris extractor having a unique 
arm designed for maximum ejSficiency. The said debris extractor arm is 
rotated at a low speed so as to enable the complete filtering of the liquid. 

The profile of the debris extractor arm provides a suction effect right 
through the arm. That is to say tlie suction is created on the entire length 
of ami. The debris extractor arm has a specially designed profile with a 
cun'ature towards the screen extending outwai-ds at a predetermined 
radius with respect to vertical plane. This profile causes a lower pressure 
between the screen and the extractor compared to pressure elsewhere in 
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the screen. Tlii^^ture ensures that the debris on the screen is Hfted 
from the screen and channeled through tlie extractor to the outlet. The 
modified design of debris extractor of the present invention overcome the 
constraints of the debris filter known in the prior ai% resulting in higher 
efficienc}' and better performance of the debris filter. 

Another object of the invention is to provide a debris filter which has 
unique extraction means which results in effective debris removal. 

Yet another object of the invention is to provide a debris filter with debris 
extractor which does not disturb the sraopth rotation of debris extinction 



arm. 



A further object of the invention is to provide a sturdy debris filter with a 
debris extractor which is efficient economical and avoid the need for a 
water jet .spray an angement to clean the inside of the basket. 

DESCRIPTION OF THE DRAWINGS 

Further features and other objects and advantages of this invention Avill 
become cleai' fi-om the following detailed descriptions made with 
reference to the accompanying drawings, in which. 

Figure 1 : shows a longitudinal cross-section of the debris filter with a 

rotating debris extractor according to the present invention. 

Figure 2: shows a cross-sectional view of the debris filter according to the 

invention. 

Figure 3: shows the detailed view of the poition indicated by A in Fig 2. 
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Figure 4: shows the debris arm extractor. 

Figure 5: shows a sectional view along A-A of tlie debris arm extractor 
shown in Fig 4. 

Figure 6: shows a detail view of B indicated in Fig 5. 

Figure 7: shows a cooling sj'stem incorporating the debris filter according 

to tlie present invention. 

DETAIL DESCRIPTION. 

The debris filter according to the invention comprises a screen basket (2) 
which captures the debris, a debris discharge pipe (1), to discharge the 
accumulated and captured debris., a debris extractor arm (3) for removing 
debris firom the screen basket (2). all housed in a tubular housing (4). 
Then the debris extractor ami (3) is rotated at low speed preferablj' using 
geared motor drive (6). A special gear train may be incoiporated in the 
gear box housing (5) to enable high torque at minimum speed. The gear 
box housing (5) and gear box sealing support (7) ai-e housed in a housing 
(4) and tlie debris extractor arm (3) is rotated by a motor drive (6). 

The debris extractor arm (3) does not come in contact Avith screen but at 
tlie same time produces an effective extraction of debris from the screen 
basket (2). In addition, it eliminates the problems in the debris separators 
known in the art and avoids use of a prevalent special water spray pump. 
This is achieved by a unique profile, of the debris extractor arm with a 
cur\'ature towards the screen extending outwards at a predetermined 
radius with respective vertical plane which creates a low pressure 
between the debris extractor arm and screen compared to pressure 
elsewhere inside the tubular housing (4). This low pressure results in 
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effective exti-action of debris, which is then conveyed to debris discharge 
line. This distance between the screen basket (2) and debris extractor arm 
(3) can be varied to suit the size of debris achieving more effective debris 
removal and ensures tliat the encountered debris does not disturb the 
rotation of the debris extractor arm (3). 

The debris filter automatically removes all types of coarse matter from 
the liquid. The debris filter is nonnally installed as close as possible 
upstream of the heat transfer equipment. Essentially, filtration is 
achieved by a conical screen basket. The cooling water conditions dictate 
the size and type of perforation. Preferably, the perforation size may be 
in tlie range of 0.5mm to 10mm. 

A debris extractor ann is located on the inside of the screen basket to 
collect the dislodged debris. This debris extractor arm rotates over the 
whole length of the conical screen and is driven by a low speed motor. 
The debris collected through tlie debris extractor arm is moved through a 
debris discharge pipe to the cooling water outlet along with a small 
percentage of cooling water. The flushing of the debris from the debris 
filter is carried out automatically either after a preset time or when the 
pressure drop exceed the preset value. Flushing cycle normally does not 
exceed 3 minutes and it is adjusted to suit the site condition. The debris- 
filter operates at iiilet flow velocities up to 4 meters per second and offers 
a low head loss. The debris filter according to the invention may be made 
to suit customer requirements particularly adapting to tlie space available 
at site and the pressure loss criteria. 
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.The invention has various applications. A specific apphcation of the 
device is as an energy saving system. The object of energy saving system 
has unique implication in the improvement of heat transfer in condensers 
and heat exchangers used in power plants and process plants. The 
placement of debris filter in the energy saving system is illustrated in 
fig. 5 of the drawings, The plant compnses an outlet (8) and inlet (9) for 
cold water, a debris outlet valve (10), a debris output pipe (11) and a 
condenser (12). Such a plant facilitate removal of debris completely 
which results in augmenting efificiency of the plant. 

It is to be noted that the object of the description is to explain the sahent 
features of the invention. It is to be further noted tliat within the scope 
and ambit of the invention various amendments or modification are 
possible. All embodiment of the invention for which the scope of the 
invention is defined in the following statement of claims. 
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L A filter for filtering solid particles from liquids, especially for use 
ill steam condensers and heat exchanger in tiiermal and nuclear 
power plants, said filter comprising a housing (4), a screen basket 
(2) located within said housing (4), a debris discharge pipe (1) for 
discharging accumulated and captured debris; a debris extractor 
arm (3) with a cun'ature towards the screen extending outwards at 
a predetennined radius with respective vertical plane, the said 
debris extractor arm (3) being rot^tabl)' driven over the entire 
length of the screen to create a low pressure between the debris 
extractor arm (3) and tlie screen (4) for complete exti-action of 
debris and conveying to said debris discharge pipe (1). 

I The filter as claimed in claim L wherein the said debris extractor 
arm (3) is provided with a drive for driving over the entire length 
of the screen. 

The filter as claimed in claim 2, wherein the drive is a geared 
motor drive (5, 6). 

The filter as claimed in any one of the preceding claims, 
comprising means for adjusting the distance between said screen 
basket (4) and debris extractor arm (3). 

The filter as claimed in claim 1, wherein the end of debris extractor 
arm close to the screen is provided with a cun'ature to avoid 
contact with the screen. 
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6. The filter as claimed in claim 1, wherein said screen basket (4) has 
a conical shape. 

7. A cooling s^^stem comprising an inlet (9) and an outlet (8) for 
cooling water, a debris filter comprising a housing (4), a screen 
basket (2) located within said housing (4), a debris discharge pipe 
(1) for discharging accumulated and captured debris; a debris 
extractor arm (3) with a cur\'ature towards the screen extending 
outwards at a predeteniiined radius with respective vertical plane, 
the said debris extractor arm (3) being rotatabl}^ dri^^en over the 
entire length of the screen to create a low pressure between the 
debris extractor arm (3) and the screen (4) for complete extraction 
of debris and conveying to said debris discharge pipe (1), a debris 
outlet valve (10), a debris output pipe (11) and a condenser (12) for 
heat transfer. 
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